The title compound, C 4 H 6 N 8 O 8 , represents the energetic molecule commonly called`bicyclo-HMX'. It was synthesized because it was expected to be denser than the powerful energetic material HMX, and thus exhibit improved energetic performance. X-ray diffraction analysis showed that this molecule was actually slightly less dense than HMX.
Comment
The title compound, (II), was synthesized from the dipropionyl precursor, (I), with the use of powerful and quite dangerous new nitrolysis agents (Pagoria et al., 1996; Gilardi et al., 2002) . This synthesis succeeded only after several more direct synthetic routes from simpler precursors had failed, leading often to the decomposition of the tetraaza ring system. Molecule (II) (Fig. 1 ) was a target material for several US Department of Defense and Department of Energy laboratories because of its close resemblance to HMX, which is one of the most powerful energetic compounds in explosive and propellant formulations used by the military. The density of (II) was expected to be slightly greater than HMX since it contains fewer H atoms, and its heat of formation was expected to be slightly greater due to added ring strain. However, its density, found in this X-ray analysis to be 1.86 Mg m
À3
, is slightly less than that of -HMX (1.91 Mg m
). Since the detonation pressure and velocity of an explosive are closely correlated with the density, this slight difference was enough to make the calculated properties of (II) equivalent to, but no better than, HMX as an energetic material, despite the added strain of the ®ve-membered ring closures. It is dif®cult to explain a slight difference in density, but the rigid butter¯y shape of the ring system in (II) may have led to inef®cient packing. There are three short intermolecular distances, shown as dashed lines in Fig. 2 , found in the crystal; N8AÁ Á ÁO6A i [symmetry code: (i) 1 À x, y À 1 2 , 1 À z] has a distance of 2.843 (4) A Ê , which is slightly less than van der Waals distance (3.07 A Ê ) and two intermolecular CÐHÁ Á ÁO hydrogen bonds (Table 1) , at HÁ Á ÁO 2.43 and 2.53 A Ê versus the van der Waals distance of 2.72 A Ê (Rowland & Taylor, 1996) . The crystal structure of the precursor molecule, (I), is reported in the preceding article (Gilardi et al., 2002) .
Experimental
A sample of the title compound was synthesized and crystallized by Clifford L. Coon of the Lawrence Livermore National Laboratory, using methods described in Pagoria et al. (1996) . Table 1 Hydrogen-bonding geometry (A Ê , ). Symmetry codes:
Crystal data
H atoms were placed at ideal (Sheldrick, 1997 ) tetrahedral positions and allowed to ride on their bonded neighbors during the re®nement, with periodic re-idealization. The H-atom displacement parameters were set to be isotropic, with a value equal to 1.2 times the U eq value of the neighboring C atom.
Data collection: SMART (Bruker, 2001 ); cell re®nement: SMART; data reduction: SAINT (Bruker, 2001 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 1990 ); program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997); molecular graphics: SHELXTL (Sheldrick, 1997) ; software used to prepare material for publication: SHELXTL.
The authors acknowledge ®nancial support from the Of®ce of Naval Research, Mechanics Division. They also thank Drs Cliff Coon and Philip Pagoria, of the Lawrence Livermore National Laboratory, for the many interesting compounds and discussions that they have provided to us over the last 20 years. The title compound, (II), was synthesized from the dipropionyl precursor, (I), with the use of powerful and quite dangerous new nitrolysis agents (Pagoria et al., 1996; Gilardi et al., 2002) . This synthesis succeeded only after several more direct synthetic routes from simpler precursors had failed, leading often to the decomposition of the tetraaza ring system. Molecule (II) (Fig. 1 ) was a target material for several US Department of Defense and Department of Energy laboratories because of its close resemblance to HMX, which is one of the most powerful energetic compounds in explosive and propellant formulations used by the military. The density of (II) was expected to be slightly greater than HMX since it contains fewer H atoms, and its heat of formation was expected to be slightly greater due to added ring strain. However, its density, found in this X-ray analysis to be 1.87 Mg m ). Since the detonation pressure and velocity of an explosive are closely correlated with the density, this slight difference was enough to make the calculated properties of (II) equivalent to, but no better than, HMX as an energetic material, despite the added strain of the five-membered ring closures. It is difficult to explain a slight difference in density, but the rigid butterfly shape of the ring system in (II) may have led to inefficient packing. There are three short intermolecular distances, shown as dashed lines in Fig. 2 , found in the crystal; N8A···O6A i [symmetry code: (i) 1 − x, y − 0.5, 1 − z] has a distance of 2.843 (4) Å, which is slightly less than van der Waals (3.07 Å) and two intermolecular C-H.·O hydrogen bonds (Table 1) , at H···O 2.43 and 2.53 Å versus the van der Waals distance of 2.72 Å (Rowland & Taylor, 1996) . The crystal structure of the precursor molecule, (I), is reported in the preceeding article (Gilardi et al., 2002) .
S2. Experimental
A sample of the title compound was synthesized and crystallized by Clifford L. Coon of the Lawrence Livermore National Laboratory, using methods described in Pagoria et al. (1996) .
S3. Refinement
H atoms were placed at ideal (Sheldrick, 1997 ) tetrahedral positions and allowed to ride on their bonded neighbors during the refinement, with periodic re-idealization. The H-atom displacement parameters were set to be isotropic, with a value equal to 1.2 times the U eq value of the neighboring C atom.
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Figure 1
A view of the title compound, bicyclo-HMX, with 50% probability displacement ellipsoids. are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

